The complete amino acid sequence of echinoidin, a lectin from the coelomic fluid of the sea urchin Anthocidaris crassispina. Homologies with mammalian and insect lectins.
The complete amino acid sequence of echinoidin, the proposed name for a lectin from the coelomic fluid of the sea urchin Anthocidaris crassispina, has been determined by sequencing the peptides obtained from tryptic, Staphylococcus aureus V8 protease, chymotryptic, and thermolysin digestions. Echinoidin is a multimeric protein (Giga, Y., Sutoh, K., and Ikai, A. (1985) Biochemistry 24, 4461-4467) whose subunit consists of a total of 147 amino acid residues and one carbohydrate chain attached to Ser38. The molecular weight of the polypeptide without carbohydrate was calculated to be 16,671. Each polypeptide chain contains seven half-cystines, and six of them form three disulfide bonds in the single polypeptide chain (Cys3-Cys14, Cys31-Cys141, and Cys116-Cys132), while Cys2 is involved in an interpolypeptide disulfide linkage. From secondary structure prediction by the method of Chou and Fasman (Chou, P. Y., and Fasman, G. D. (1974) Biochemistry 13, 211-222) the protein appears to be rich in beta-sheet and beta-turn structures and poor in alpha-helical structure. The sequence of the COOH-terminal half of echinoidin is highly homologous to those of the COOH-terminal carbohydrate recognition portions of rat liver mannose-binding protein and several other hepatic lectins. This COOH-terminal region of echinoidin is also homologous to the central portion of the lectin from the flesh fly Sarcophaga peregrina. Moreover, echinoidin contains an Arg-Gly-Asp sequence which has been proposed to be a basic functional unit in cellular recognition proteins.